Effects of tiotropium bromide on airway hyperresponsiveness and inflammation in mice exposed to organic dust.
Acute exposure to organic dust (OD) in pig barns induces intense airway inflammation with neutrophilia and hyperresponsiveness. This reaction is likely associated with increased cholinergic activity. Therefore, the involvement of cholinergic mechanisms in the reaction to acute exposure of OD was investigated in mice using the long-acting muscarinic antagonist tiotropium. BALB/c mice received tiotropium (2-200 ng) intranasally on day 1 of the study. On days 2-4, mice received vehicle or OD (25 μg) intranasally. Airway hyperresponsiveness to methacholine was assessed 24 h following the last OD exposure. Bronchoalveolar lavage (BAL) fluid, lung tissue and blood were collected for analyses. Organic dust elevated airway responsiveness to methacholine compared with controls (PBS) assessed as Newtonian resistance (1.5 ± 0.1 vs 0.9 ± 0.1 cm H2O x s/mL), tissue damping (12.4 ± 1.4 vs 8.9 ± 0.9 cm H2O∙s/mL) and tissue elastance (41.1 ± 5.3 vs 27.2 ± 2.5 cm H2O∙s/mL). Tiotropium (200 ng) decreased the Newtonian resistance and tissue damping after exposure to PBS or OD. Organic dust exposure increased inflammatory cells in BAL fluid by almost 400%, mainly due to neutrophil influx, which was unaffected by tiotropium. Organic dust increased levels of mainly Th1 mediators. Tiotropium treatment attenuated OD-induced release of IL-2, IL-4 and IL-6. Tiotropium decreased the OD-induced increase of specific cytokines without influencing the OD-induced increase of airway responsiveness and neutrophil infiltration into the lungs. We conclude that the cholinergic pathway contributes to the pro-inflammatory effects caused by inhalation of OD from pig barns.